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ABSTRACT Q (B 5S/b

As a first step toward automatic STADAN station scheduling, a com-
puter program is developedto: (1)relieve the STADAN station scheduler
from sifting through volumes of predicted satellite operations (i.e.,
Operational Predictions for Satellites) data to obtain the data necessary
for station scheduling; (2) save the STADAN station scheduler the time,
labor, and perhaps human errors of transferring the scheduling data to
a station scheduling sheet or chart; and (3) place the scheduling data in
a format more suitable for scheduling. The computer program is de-
scribed in sufficient detail to permit its operation by anyone with a
minimal understanding of general computer programming.
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A COMPUTER PROGRAM TO IMPROVE
STADAN STATION SCHEDULING*

by
Walter D. Davis
Goddard Space Flight Center

INTRODUCTION

Scheduling of STADAN stations has become increasingly more difficult because of the volume
and complexity of predicted satellite data which the scheduler must use. A computer program has
been developed that takes the data calculated by the revised Goddard Space Flight Center (GSFC)
orbital program and: (1) edits the predicted satellite operations data, extracting only pertinent
scheduling data; (2) generates or calculates new predicted satellite operations data when the time
interval (during a station passt) of any two successive predicted satellite operations data points
equals or exceeds two minutes; and (3) places the results of (1) and (2) in a suitable format for
station scheduling. (It should be noted that all satellite and STADAN station conflicts, at any arbi-
trary time, will be immediately apparent on "first sight'" inspection).

During the initiation of the study, the plans were made to develop, in addition to the afore-
mentioned computer program (Phase I), a second computer program (Phase II) which would resolve
all scheduling conflicts and make all station scheduling decisions. Heretofore, the Phase Il oper-
ation has been manual. After Phase I is put into operation and proven, an effort can be made to
develop a Phase II-type computer program.,

The Phase I computer program is written mostly in the FORTRAN IV language. However,
several control cards of the IBM 7090/7094 IBSYS Operating System Generalized Sorting System
are utilized along with several MAP routines for multireel output; the END OF FILE (EOF) mark
is written automatically when the END OF TAPE (EOT) reflective spot is sensed during writing.
Reel switching occurs after the EOF is written. The listed ""deck names', FRWB, FRWD, FSLI,
FXEM, NOSYS, and GOSYS, within the Phase I computer program (Appendix A) represent binary
program decks constituting modified IBM FORTRAN IV subroutines (written in MAP). These
binary decks are utilized to enable the IBM 7094 to read the next file, if desired by the programmer,
after encountering the EOF mark on an input tape and to use the record, as read the 100th time, if
the "permanent read redundancy' error condition is encountered.

*STADAN is the denotation of Space Tracking And Data Acquisition Network. Station scheduling is defined to be the allocation of the
scrvice time of a STADAN station to the satellites which pass through the station’s field of tracking and data acquisition.
TStation pass is defined to be a passing of the satellite through the station’s fieid of racking and data acquisition.



The FORTRAN statements, SORT control cards or instructions, MAP routines, and the
aforementioned deck names of the Phase I computer program are given in Appendix A.

SUBPROGRAMS OF PHASE |

The computer program of Phase I consists of three subprograms:

Subprogram 1 edits the predicted satellite operations data, extracting only pertinent scheduling
data; generates or calculates new predicted satellite operations data when the time interval (during
a station pass)of any two successive predicted satellite operations data points equals or exceeds
two minutes; and places the results in a format suitable for sorting internally on the IBM 7090/7094.

Subprogram 2 sorts the results of subprogram 1 on the IBM 7090/7094 with respect to date,
time, station, and satellite.

Subprogram 3 places the results of subprogram 2 in the final format as illustrated in Figure 1
(see page 13).

Subprogram 1

Input Data Cards

For a run of subprogram 1, (n + 1) + ¢ data cards are input for n satellites of input data,
where c is the total number of continuation cards. That is, excluding the continuation cards, one
data card is input for each satellite of input data plus a data card which contains the total number
of satellites, n, whose data are input into the computer for the run of subprogram 1.

The parameters on the input data cards of subprogram 1 are:

TNSATL = total number of satellites whose data are input into the computer for a run of sub-
program 1.
Z = an alphabetic or non-numerical character assigned to the satellite, whose data are

input into the computer for a run of subprogram 1, to indicate, in the final output,
that the satellite is in the field of tracking and data acquisition of a STADAN station
but is not in the sunlight; and to identify the satellite and its column of data, in the
final output, when TNSATL does not exceed the total number of alphabetic and "usa-
ble" special characters. (If TNSATL exceeds the total number of alphabetic (26)
and usable special characters, it is suggested that numbers or numerical characters,
assigned to the satellites by subprogram 1, be used to identify the satellites and
their columns of data in the final output with Z = A for all satellites whose data are
input into the computer for the run of subprogram 1. (These numerical characters,
obtainable from the on-line print-out of subprogram 1, would be inserted with the
input data of subprogram 3 as the values of the parameter (NOT(I).)




*JPSI

KEY

NOS

NOSTAT

NOSTAT(L)

Il

An assigned elevation angle such that the subprogram 1 input data of any pass of the
satellite through the field of tracking and data acquisition of any STADAN station

will be deleted if the maximum elevation angle of the satellite during the pass does

not equal or exceed it. (With a minor modification in the subprogram 1 computer

program, JPSI can be varied for each STADAN station which is scheduled to track

and/or acquire data from the satellite.)

Number (0, 1, or 2) which enables the program operator to "inform'" the computer

of the number of files and their arrangement on the subprogram 1 input reel(s) of

predicted operations data for a satellite.

KEY = 0 => every input reel of predicted operations data for the satellite has
only one file.

KEY = 1 => first input reel of predicted operations data for the satellite has only
two files while each of the other input reels, if any, has only one.

KEY = 2 => a second input reel of predicted operations data for the satellite has

only two files while each of the other input reels including the first
(i.e., the reel which contains identifications and World Map data) has
only one. (Due to the format revision of the predicted satellite
operations data and the subsequent modification of subprogram 1, it
is not necessary to use "KEY = 2", When, due to identification and
World Map data, two files appear on any input reel except the first,
eliminate and don't input the reel(s) of identification and World Map
data which precede the "two file reel.”" Then, treat the two file reel
as the first input reel of predicted operations data for the satellite,
and set K = 1. It is assumed, based on past operations, that the
identification and World Map data will precede, on the input reels

of predicted operations data for the satellite, the predicted oper-
ations data.)

total number of STADAN stations whose data are to be deleted during the run of

subprogram 1,

six character name of STADAN station whose data are to be deleted during the run

of subprogram 1. (The order of the names of the NOSTAT stations on the input data

card(s) is not important.)

NOSTAT in the Lt" position of the linear array of NOSTAT(S) on the input data card

(where L = 1, 2, ..., NOS).

It may be worthwhile to note that, in order to delete all the predicted satellite operations
data of a satellite, the program operator merely does not input the data of that satellite. The
above statement assumes, based on past operations, that the predicted satellite operations data
of two or more satellites are not contained on the same reel.



Memoyy Allocations

One hundred core memory locations have been allocated for the STADAN stations (see the
parameter JSTAT in the Dimension statement of subprogram 1, Appendix A). If necessary, the
program operator may allocate additional (up to or beyond several thousand on the IBM 7094)
core memory locations for the STADAN stations. The core memory allocations of the parameter
NOSTAT may be adjusted accordingly. Due to one or two adjustment "gimmicks' in the computer
program, it will never be necessary to allocate additional core memory locations for any of the
other parameters in the DIMENSION statement. In fact, the core memory allocations of JTIM,
MINS, JEL, JCHAR, JDAY, JDATE, NTIM, NEL, NCHAR, NDAY, and NDATE, respectively, may
be decreased if several FORTRAN statements are adjusted accordingly. (The core memory
allocations of each of the aforementioned parameters may be decreased to, but not less than, fwo
locations.) If, however, within the predicted satellite operations data, there exists a large number
of station passes such that the number of minutes in the duration of each station pass is greater
than the core memory allocations of the parameters, subprogram 1 would cause the computer
to increase its "looping' and, hence, its running time.

Subprogram 2

Information on the control cards of this subprogram may be obtained from any up-to-date
manual on the IBM 7090/7094 IBSYS Operating System Generalized Sorting System. For normal
non-stop runs, the subprogram 2 computer program, as shown in Appendix A, may remain un-
changed with the possible exception of the "REEL/n" field of the INPUT FILE control card. The
number of reels of data input into the computer for a run of subprogram 2 is denoted by n in the
"REELS/n'" field. It is necessary to update the value of n for each run of subprogram 2. For
example, suppose that the number of reels of subprogram 2 input data is 3 for a particular run,
then n is 3 and the INPUT FILE control card can be written as

FILE, INPUT/1, REELS/3, MODE/D, DENSITY/H, BLOCKSIZE/5.
The "REELS/n" field may be omitted for a one-reel file, i.e., the number of reels of subprogram
2 input data is one.

Subprogram 3

Input Data Cards

For a run of subprogram 3, (n + m + 3) + c data cards, where c is the total number of con-
tinuation cards, are input for n satellites and m stations of input data. The parameters on these
data cards are:

DOTS 2 = two special characters which are used to separate, on the final print-out sheet, the
data of a STADAN station from the data of the STADAN station(s) adjacent to it. (The
character "'e" followed by the blank character were used in the simulated runs and
Figure 1.)




DASH

TNSTAT

TNSATL

REELS

KSTAT

JK

NSATL

NUM

1}

two special characters used to indicate that the satellite or spacecraft
is not in the field of tracking and data acquisition of the STADAN station.
(Two blank characters were used in the simulated runs and Figure 1.)

total number of distinct stations whose names are printed on-line during
the computer run of subprogram 1.

same definition as TNSATL of subprogram 1. (TNSATL of subprogram 3
is also equivalent to the total number of distinct satellites whose identi-
fications are printed on-line during the computer run of subprogram 1,
unless the program operator inputs the data of a satellite whose data are
subsequently deleted because every STADAN station, through whose field
of tracking and data acquisition the satellite is predicted to pass, is a
NOSTAT station. (See the definition of NOSTAT, page 3) )

total number of reels of data which are output during the computer run
of subprogram 2.

six (or less) character name of STADAN station. (BPOINT is an
example.)

station count or number assigned to KSTAT by the computer during the
run of subprogram 1. (All distinct KSTATs or names of STADAN stations
whose data are input into the computer during a run of subprogram 1 are
assigned numbers by the computer in ascending order, beginning with
number 1, as they are input into the computer in a non-NOSTAT status.
(If KSTAT is a NOSTAT station for a satellite, it is neither assigned

a number nor printed on-line during that computer "satellite loop.”
However, KSTAT could be assigned a number and printed on-line
during succeeding computer satellite loops.).)

total number of distinct satellites whose identifications are printed on-
line, during the computer run of subprogram 1, within the same record
(the same line) as KSTAT. (NSATL is also equivalent to the total number
of distinct satellites which pass through the field of tracking and data
acquisition of the KSTAT station and whose predicted data are input into
the computer for the run of subprogram 1, unless the KSTAT station
is a NOSTAT station to one or more of the distinct satellites.)

satellite count or number assigned to the satellite by the computer dur-
ing the run of subprogram 1. (All distinct satellites whose predicted data
are input into the computer during a run of subprogram 1 are assigned
numbers by the computer in ascending order, beginning with the number
1, as their predicted data are input into the computer. If every STADAN
station, through whose field of tracking and data acquisition the satellite



is predicted to pass, is a NOSTAT station, the NUM of the satellite is
not printed on-line, even though a number is assigned to that satellite by
the computer during the run of subprogram 1.)

NUM (JK, I) = NUM (satellite count) of the satellite whose identification number is
(I=1,2,..., NSATL) printed on-line, during the computer run of subprogram 1, within the
same record as the KSTAT station whose station count is JK and which
has the I smallest NUM of all NUM@K,I)I = 1, 2, . . . NSATL.

NOT(I) = Z of the satellite, whose NUM or satellite count is NUM(JK, I), followed
by the blank character. (NOT(I) is also printed on-line, during the com-
puter run of subprogram 1, within the same record as the identification
of the above satellite and, hence, NUM(JK, I).)

FDATE = the smallest (or earliest) Start-Date of all the Start-Dates of the satel-
lites whose predicted operations data are input into the computer for the
run of subprogram 1.

FTIME = the smallest (or earliest) Start-Time of all the Start-Times of the satel-
lites whose predicted operations data are input into the computer for the
run of subprogram 1.

LDATE = the largest (or oldest) Stop-Date of all the Stop-Dates of the satellites
whose predicted operations data are input into the computer for the
run of subprogram 1.

LTIME = the largest (or oldest) Stop-Time of all the Stop-Times of the satel-
lites whose predicted operations data are input into the computer for
the run of subprogram 1.

Z = Z of subprogram 1.

IDENT = identification number of the satellite. (The identification number con-
sists presently of five numerical characters.)

JSATL = partial or full name of the satellite. (JSATL = partial name of the satel-
lite if the name of the satellite consists of seven or more characters.
For example, if EXPLORER is the name of the satellite, JSATL =
EXPLOR.)

NOS = partial name of the satellite if the name of the satellite consists of seven
or more characters. Using the example from above, if EXPLORER is
the name of the satellite, then NOS = ER followed by two blank characters.
JSDAT = Start-Date of the satellite.

JSTIM = Start-Time of the satellite.




JXDAT

Stop-Date of the satellite.

JXTIM

Stop-Time of the satellite.

1}

JPSI JPSI of subprogram 1. (In the format, exterior location 74, of subpro-
gram 3 in Appendix A, space has been alloted to enable the program
operator to insert a "decimal" character within the value of JPSI of sub-

program 1.)

On the second input data card of subprogram 3, the values of the parameters TNSTAT,
TNSATL, and REELS may be predetermined before the computer runs. The values of the param-
eters TNSTAT and TNSATL can also be easily determined from the subprogram 1 on-line print-
out. However, as we indicated above, the value of TNSATL input into the computer for the run of
subprogram 1 is different from the value of TNSATL determined from the subprogram 1 on-line
print-out if the program operator inputs the data of a satellite subsequently deleted because every
STADAN station through whose field of tracking and data acquisition the satellite is predicted to
pass is a NOSTAT station. In this event, either value of TNSATL may be used (for the subpro-
gram 3 input) since the predicted operational data of that satellite will not be processed or even
considered during the computer run. (If the subprogram 1 input value of TNSATL is used, the set
of input data cards whose parameters are Z, IDENT, JSATL, NOS, JSDAT, JSTIM, JXDAT, JXTIM,
and JPSI should contain an input data card on every satellite whose predicted operational data are
input for the computer run of subprogram 1. If the subprogram 1 on-line print-out value of
TNSATL is used, the set of input data cards should contain an input data card on every satellite
except the satellites whose predicted operational data are deleted.) In order to eliminate any
possible variation of the value of TNSATL during the computer runs of subprograms 1, 2, and 3,
the program operator should pre-check the station listing of each satellite, whose predicted
operational data are input for the computer "run" of subprogram 1, and no¢ input the data of any
satellite whose predicted operational data would be deleted.

On the set of input data cards whose parameters are JK, KSTAT, NSATL, NUMWJK, I), and
NOT(), I = 1, 2, ..., NSATL, the values of the aforementioned parameters should be obtained
and determined from the subprogram 1 on-line print-out since the relationship of the values of
JK, KSTAT, NUM(JK, I) and NOT(), I = 1, 2, ..., NSATL, on each member (input data card) of
the aforementioned set depends on the order in which the predicted operational data of the satel-
lites are input into the computer for a run of subprogram 1.

Records of data consisting of the values of JK, KSTAT, NUM(JK, I), NOT(I), and IDENT, for
some I, I = 1, 2, ..., NSATL, are printed on-line by the computer during the run of subprogram
1. The following is an example of an on-line print-out of a subprogram 1 computer run.

1 BPOINT 1 A 62681
2 FTMYRS 1 A 62681
1 BPOINT 2 B 72798
3 JOBURG 2 B 12798



2 FTMYRS 3 C 92671 i
3 JOBURG 4 D 42013

From the example above, it is easy to see that TNSTAT = 3 and TNSATL = 4. The set of
input data cards whose parameters are JK, KSTAT, NSATL, NUM(JK, I), and NOT(), I = 1,2,...,
NSATL, consist of three members.

First Input Card: JK = 1; KSTAT = BPOINT; NSATL = 2; NUM(1, 1) = 1;
NOT(1) = A; NUM(1, 2,) = 2; and NOT(2) = B.

Second Input Card: JK = 2; KSTAT = FTMYRS; NSATL = 2; NUM(2, 1) = 1;
NOT(1) = A; NUM(2, 2) = 3; and NOT(2) = C.
Third Input Card: JK = 3; KSTAT = JOBURG; NSATL = 2; NUM(3, 1) = 2;

NOT(1) = B; NUM(3, 2) = 4; and NOT(2) = D.

For a more automatic and perhaps faster operation from subprogram 1 through subprogram
3, subprogram 1 may be modified so that the array of input data whose parameters are TNSTAT,
TNSATL, JK, KSTAT, NSATL, NUM(JK, I), and NOT(I), I = 1, 2, ..., NSATL, are either card
punched on-line by the computer or written on a magnetic tape separate from the other output data
tapes. (The operation of punching cards on-line should be avoided on T&DS' IBM 7094 computers
at GSFC.) The on-line punched cards or magnetic tape are/is input into the computer later for
the run of subprogram 3. The subprogram 1 on-line print-out would no longer be vital to the
operation of subprogram 3.

Memory Allocations

As in subprogram 1, one hundred core memory locations have been allocated for the STADAN
stations or, more specifically, for the values (names of the STADAN stations) of the parameter
JSTAT. The core memory allocations for the parameters JSTAT and MSATL are and should
always be the same. (See the DIMENSION statement of subprogram 3.) The core memory allo-
cations for each of the parameters NUM, NOT, MOT, NSU, and JEL were allocated as a function
of ten physical tape units (tape drives) for output and/or 150 character-wide print-out paper or
sheets for the final results.

Let x be the number of core memory locations which are allocated for the names of the
STADAN stations; y be the maximum number of tape drives, attached to the computer, which can
be utilized for output during the run of subprogram 3; and Z be the total number of characters
which can be written width-wise across the print-out paper which will be utilized for the final
results. Then, the DIMENSION statement of subprogram 3 can be formulated, using FORTRAN
language notations, as

DIMENSION NUM(x, 2—26> NOT<y*(226)>, NDT<y*<Z—;6->> JSTAT (x), MSATL (x),

Z2-6
NSU (y), JEL (T)




*Subprogram 3, Appendix A, is written to print the final results on 132 or more character-wide
print-out paper. However, if the additional width on the "'greater than 132" character-wide print-
out paper is to be utilized, two FORTRAN statements must be adjusted according to the increase.

Format Updating

In Figure 1, the number of satellites serviced by a STADAN station is the same for all the
stations. However, this is not always the case because the number of satellites serviced by two
or more distinct STADAN stations may vary. Hence, in order to output the scheduling data in
the final format without wasting spaces on the print-out sheet between the data of two stations, it
is necessary to update the output formats (exterior statement numbers 98, 99, 100, 101, 102, 103,
104, 105, 106, and 107) of subprogram 3.

The output formats of subprogram 3 are generalized and formulated in Appendix B
where,

MSATL(I), I = 1,2,..., NSU(1), NSU(1) + 1,..., NSU(10), is the number of satellites
serviced by the STADAN station whose station count (JK) is I,

NSU(1) is the number of STADAN stations whose data are output on logical unit A3,

NSU(2) is the number of STADAN stations whose data are output on logical unit B5, and

NSU(10) is the number of STADAN stations whose data are output on logical unit A8.

If MSATL(I), I = 1,2,..., NSU(10), is 2, it is suggested that the name, KSTAT, of the STADAN
station, whose station count is I, be input on the input data cards of subprogram 3 as a four-
character name instead of a six-character name followed by two blank characters. Otherwise,
the six-character names of at least two STADAN stations will be written together in the heading
of the final print-out with no space between them.

If MSATL(D), I = 1,2,..., NSU(10), is 1, the formulated formats of Appendix B do not hold true.
In order to rectify this, it is suggested that the name, KSTAT, of the STADAN station, whose
station count is I, be input on the input data cards of subprogram 3 as a two character name fol-
lowed by four blank characters; the A6 (of the aforementioned formats), which precede the ex-
pression which contains MSATL(I), be changed to A2; and set (2* MSATL(I) - 4), the expression
which contains MSATL(I), equal to 2.

Elimination of Computey Hang-Up and Unnecessary Dumps

If a logical tape unit referenced in subprogram 3 is not used during a run of subprogram 3,
the 7094 computer system of T&DS at GSFC will still select and unload that unit after the run.
This may often result in a computer hang-up and an unnecessary dump of core storage. To avoid
this, appropriate $NAME card(s) should be inserted into the subprogram 3 deck after the $IBJOB



card, along with the proper instruction on the instruction card. For example, in a short simulated
run of subprogram 3, only logical units A5 and A3 were utilized during the computer run. In
order to stop the computer from selecting and attempting to unload logical units A6, B5, B6, Cl1,
C2, A7, B7, B8, B9, and A8 (all of subprogram 3), nine $NAME cards were inserted into the sub-
program 3 deck after the $IBJOB card in the form

COLUMN 1 16

$NAME .UNI . = .UN19.

where I =06, 15, 16, 21, 22, 07, 17, 18, 08. Then an output reel for logical unit B9 (.UN19.) was
requested on the instruction card.

The MAP routine for multireel output on a particular logical tape unit should be inserted
into the subprogram 3 deck for a computer run if and only if that logical unit will be utilized
during that run (or all MAP routines for multireel output on the logical tape units which will not
be utilized during a computer run should be removed from the subprogram 3 computer program
of Appendix A for that run). If a MAP routine for multireel output on a logical tape unit is
inserted into the subprogram 3 deck for a computer run, the computer will select and attempt to
unload the logical tape unit after that run.

Output

If the data at some time t, as illustrated in Figure 1, exceed 132 characters, two or more
physical tape units (tape drives) are used for output during the run of subprogram 3. If the data
at some time t, as illustrated in Figure 1, exceed 1320 characters (132 characters times 10 tape
drives), or if more than ten tape drives are needed for output, the computer will stop its execution
of subprogram 3 after printing an ""informative' message on-line and return control to the Basic
Monitor. (If ten tape drives are used for output during the computer run of subprogram 3, logical tape
unit A2 (SYSIN1, the system input tape unit for the T&DS IBM 7094 computers at GSFC) is elimi-
nated by subprogram 3, and the computer "hangs-up" after the subprogram 3 computer run.)

The output tapes of subprogram 3 are printed off-line, by the IBM 1401 computer, on 132
character-wide paper or sheets. The print-out sheets of the output tape(s) of each tape drive used
for output during the subprogram 3 computer run are decollated and then bound into a book. Within
each book of scheduling data, there exists no unused character space between the data of two
adjacent STADAN stations even though the number of satellites serviced by one of the stations is
not the same as the number of satellites serviced by the other. However, an unused character
space or spaces may exist at the end, width-wise, of each page or sheet of a book of scheduling
data, since all the scheduling data of each STADAN station are contained within one book of
scheduling data. (Subprogram 3 can be modified or revised so that unused character spaces can-
not exist when the station count (JK) of each STADAN station within the book is less than the
station count of any STADAN station within another book of the same run. The result would be

10




that the data of some STADAN stations would be divided or broken-up and placed into two separ-
ate books. This might appear to be bad human engineering from the viewpoint of the STADAN
station scheduler.)

PASS-CHAINS OF FINAL OUTPUT

In the final print-out or books of scheduling data, it is easy to recognize the station passes of
each satellite by observing the vertical chains of data, at one minute intervals, under the satellite’s
notation or identification character(s). Henceforth, a vertical chain of data at one minute intervals
will be called a pass-chain.

Regardless of the time increment variations of successive data points of predicted satellite
operations, no break(s) will ever occur in a pass-chain except when, during a station pass of more
than 1 day, the day count increment (disregarding the 365 or 366 days/year) of two successive
data points of predicted satellite operations exceeds 1 day. Scheduling data are not generated for
the date or dates on which no data point of predicted satellite operations is computed. If at least
1 data point of predicted satellite operations for a station pass of any duration is computed for a
date, additional scheduling data will be generated to complete the pass-chain for that date. To
guard against breaks in the pass-chain, the time increment of any two successive data points of
predicted satellite operations for a station pass should never exceed 24 hours or 1440 minutes.
(While it is recognized that the above case is remote, the situation could be encountered with
Syncom-type satellites and deep space probe vehicles.)

METHODS FOR HANDLING EXTRAORDINARILY LARGE NUMBERS
OF STATIONS AND SATELLITES

Each of the T&DS IBM 7094 computers (A, B, and C) at GSFC has a maximum of 14 physical
tape units (tape drives), even though each has 30 logical tape units. Subprogram 3 can use up to
12 of the 14 physical tape units, 2 for input and 10 for output. The 7094 computer system will not
allow subprogram 3 to use the remaining 2 physical tape units.

The 10 output tape units used in subprogram 3 with 132 character-wide print-out sheets are
presently adequate for all normal operations. However, in an abnormal operation and with the
number of satellites in orbit steadily increasing, the 10 output tape units, as used in subprogram
3 with 132 character-wide print-out sheets, may or will soon be inadequate. In order to make the
10 output tape units adequate for all present and future operations, including extra large numbers
of stations and satellites, it is necessary to devise methods or techniques to overcome the above
limitations. Three such methods are given here.

Method 1: The names of the STADAN stations, which are listed in the predicted satellite oper-
ations data and are not NOSTAT stations, are separated into two or more sets (set
A, set B, etc.). Then,

(a) The members of all of the above sets except, say, the set A are punched on
subprogram 1 input data cards as NOSTAT stations. Now, the above input data
11



Method 2:

Method 3:

cards, other appropriate data cards, and all of the predicted satellite operations data
are input, in the usual manner, into the computer for a run of subprogram 1. Using
the output of subprogram 1, subprograms 2 and 3 are run in the usual manner, also.
The final result of these three runs is a set of books of scheduling data whose STADAN
stations are members of set A.

(b) The members of all the sets except set B are punched on subprogram 1 input data
cards as NOSTAT stations. These input data cards, other appropriate data cards and,
again, all of the predicted satellite operations data are input, in the usual manner,
into the computer for a run of subprogram 1. Using the output of subprogram 1, sub-
programs 2 and 3 are run in the usual manner. The final result is a set of books of
scheduling data whose STADAN stations are members of set B.

(c) This method may be continued for any number of sets. Of course, the method
increases the computer time; however, the placement of the scheduling data within the
books is virtually unaffected.

The names of the satellites, each of which is predicted to pass through the field of
tracking and data acquisition of at least one non-NOSTAT station and whose predicted
operations data are to be input into the computer for the run of subprogram 1, are
separated into two or more sets (set G, set H, etc.). Then,

(a) The predicted operations data of the satellites whose names are members of one
and only one of the above sets, say set G, are input for a run of subprogram 1. The
input data cards of subprogram1 are appropriately adjusted for the run. Using the
output of subprogram 1, subprograms 2 and 3 are run in the usual manner. The final
result of these three runs is a set of books of scheduling data whose satellites are
members of set G.

(b) The predicted operations data of the satellites whose names are members of set
H are input into the computer for another run of subprogram 1. The input data cards
of subprogram 1 are appropriately adjusted, again. Using the output of subprogram 1,
subprograms 2 and 3 are then run in the usual manner. The final result is a set of
books of scheduling data whose satellites are members of set H.

(c) Method 2 may also be continued for any number of sets. The computer executing
time, excluding compiler time, is not significantly increased by this latter method.
However, the placement of the scheduling data within the book is affected.

An appropriate combination of methods 1 and 2, above.

EXPLANATION OF THE EXAMPLE OF THE FINAL OUTPUT FORMAT

A blank at time t in column A, B, or C under a particular station indicates that RELAY 1,
RELAY 2, or ECHO 2 is not in the field of tracking and data acquisition of that station at time t.

12




Fdr example, at time 0836, RELAY 1 and 640908 252

TIME  FTMYRS  JOBURG

RELAY 2 are not in the field of tracking and oA MACU , OOMERA ~QUITOE ~ SNTAG®

LI
AB

e ABC o C ® ABC « ABC * ABC

data acquisition of FTMYRS. oo cL ot & ST .

838 Ce o C . . c - p

A, B, or C at time t in column A, B, or 3343 - f . . E . 2

C under a particular station indicates that 542 .. c. o1 S©

RELAY 1, RELAY 2, or ECHO 2 isinthe gy 2O S

field of tracking and data acquisition of that o - -
station but is not in sunlight at time t. For o o o " 3

example, at time 0836, ECHO 2 is in the field o4 on Lo A

of tracking and data acquisition of FTMYRS, g; oo oo : : :

LIMAPU, and QUITOE but is not in the 3553 oo oo TA

sunlight.

An asterisk at time t in column A, B, or
IDENTIFICATION
C under a particular station indicates that A-RELAY 1
RELAY 1, RELAY 2, or ECHO 2 is in the z:gg{gz
field of tracking and data acquisition of that
station and is in sunlight at time t. For ex-
ample, at time 0836, RELAY 2 is in the field

of tracking and data acquisition of JOBURG and is in the sunlight.

Figure 1—An example of the final output format.

At time 0837, 7 in column C under station QUITOE indicates that ECHO 2 is at maximum
elevation angle in the field of tracking and data acquisition of QUITOE, but is not in sunlight, and
that the maximum elevation angle ranges from 70-79 degrees.

At time 0847, 5*% in column C under station SNTAGO indicates that ECHO 2 is at maximum
elevation angle in the field of tracking and data acquisition of SNTAGO, is in sunlight, and that the
maximum elevation angle ranges from 50-59 degrees.

The character e, followed by the blank character, was used to separate the data of the stations
(see the parameter DOTS2 of the INPUT DATA CARDS of SUBPROGRAM 3).

CONCLUSION

The computer program is capable of deleting, from the predicted satellite operations data
(as calculated by the revised GSFC orbital programs), the data of any orbital parameter, station
pass, STADAN station, and/or satellite; handling or processing the predicted operations data of
any satellite, including Syncom or a Syncom-type satellite (which would have a single continuous
pass from Start-Date to Stop-Date); imposing no limits on the duration of any pass (that is to say,
the computer program can handle a station pass of any duration); generating or calculating new
predicted satellite operations data when the time interval (during a station pass) of successive
predicted satellite operations data points equals or exceeds two minutes; and processing, by

13



methods 1, 2, and 3 as described above, the predicted operations data of extraordinarily large
numbers of satellites and stations.

In addition to improving STADAN station scheduling, the computer program may also serve
as a catalyst to a Phase II-type computer program for more automated station scheduling.

The utilization of this computer program will result in a significant saving in manpower and
a faster and more efficient operation.

(Manuscript received October 7, 1965)
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Appendix A

Computer Program Statements
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$1BSYS

$1D RO2T WDDS521As X4189

o * DEAR OPERAT@Rs PLEASE MOUNT THE TAPESsAS DESIGNATED @N

£ 3] INSTRUCTION CARDsON A5+A6sAND BSe A3 AND B6 ARE MY OQUTPUT
o* UNITS. SAVE MY B6 @UTPUT TAPES.

$* RESTART MACHINEe THE MACHINE WILL READ AND REWIND A5,A6»
$* AND B5sSEQUENTIALLY AND CYCLICALLYSUNTIL ALL TAPES ARE

S * READ. AFTER A5sA6s®R B5 IS REWOUNDs MOUNT IMMEDIATELYsTHE
$* NEXT TAPE AS SHOWN ON INSTRUCTIGN CARD.

SPAUSF

SNDATF 052065

SFXFCUTF 1RJOR

$18J08B G®

$IBFTC MAIN

C

16
18

19

20

21

22

23

24

25

26

STATI®N SCHEDULINGsSUBPRGGRAM 1 ©F PHASE 1
LOGICAL E®F

COMMON/SYSFOF /ERF

FOF=eFALSF

CALL SYSGO®(34)

CALL SYSGP(35)

INTEGFR Xs@PsENsSTASTIME o Z9y TNSATL
ODATA @P/6HOP /yEN/6HEN /sSTA/6HISTATI/ o TIME/ZG6HITIME /4 ICHAR/
16H* /
ODIMENSION NOSTAT(99) sJSTAT(100) sKTIM(4)»JTIM(900) sMINS(900)»JEL(90
10) 9 JCHAR(900) s JODAY (900 ) s JDATE(900) 4NTIM{S00) s NEL(900) s NCHAR(900) oN
2DAY(900) ¢sNDATE(900)

READ (24+3)TNSATL

FORMAT (13)

K=0

J=1

N® 4 I=1sTNSATL

READ (295129 JPSTsKEY SNOSs (NOSTAT(L ) sL=1sNOS)
FERMAT (Al sA4s11912+99A6)

IF (KFY)16s17416

GOTAE (18919920)9J

READ (5421)KSKIP

IF (FOF)IGOTO® 22

GOTe® 18

READ (6921)KSKIP

IF (EGF)IGOTO 22

GeT® 19

RFAD (154921)KSKIP

IF (FOF)IGOTE 22

GOT® 20

FORMAT (11)

E@F=.FALSF,

IF {(KFY=1)232+17+23

KFY=1

GOTE (2442502609 J

REWIND 5

J=2

GAT® 19

REWIND 6

J=3

GRT® 20

RFWIND 15

J=1

GOT® 18




17 GOTE (27+28+29)5J
27 READ (5432)IDFNT»X
IF (FOF)GRTE 31

IF (X-STA)32,33,32
32 IF (X=TIMF)27+344+27
28 READ (6+30)1IDFNT X

IF (FEFIGARTA 31

IF (X~-STA)25,33,35
35 IF (X-TIMF)28434,28
29 RFAD (154301 INFNTHX

IF (EQFI1GRTA 31

IF (X-5TA)36533,35
36 IF (X=TIMF)29,34,29
30 FORMAT (29X sA541XsA6)
34 PRINT 37, IDFNT

370FORMAT (1HO»S5OHSTUPPING~~=—PREDIXS ARE TIME SURTEU F&R SATELLITE »
1A5+35H o USF ONLY STATISN SORTED PREDIXS.)
GRTa 232

311 FAF=,FALSF,
IF (KFY=1)28,17,38
38 GATA (39,40541) )
39 RFWIND &
J=2
GATA 2R
40 RFYUIND 6
J=3
G6OTH 29
41 PFWIND 15
J=1
GATE 27
33 GOTE (42,43544)9J
42 PFAD (5421)KS¥IP
IF (FOF)GATA 45
GOTO 46
43 RFAD (64521)KSKIP
IF (FOF)IGRTE 45
GRTD 46
44 READ (15,21)KSKIP
IF (FAF)IGRTH 45
GATA 46
45 FOF=,FALSF,
GRTA (4T+48549)sJ
47 RFWIND &
J=2
GOTA 43
48 RFWIND 6
J=3
GATA 464
49 REWIND 15
J=1
GATR 42
46 GATO (509515521 )
50 READ (59531KSTCoKSTATsKPASSsKUATsKUATE s TIMKEL sKCHAR
IF (FOF)IGRTA 54
GATA 55
51 READ (6+53)KSTCoKSTATIKPASSsKUAY 9KDATE 3KTIMaKEL ¢KCHAR
IF (FAF)IGARTA 54
GeTO 55
52 READ (15+53)1KSTCaKSTAT 3 KPASS s KDAY $KDATE 9K T IMsKEL s KCHAR
IF (EOFIGOTO 54



18

53

54

56

57

58

55
59

61

63

62

64
196
65

67

80
68

69

70

153

73

74

75

72
76

GOTEO® 55

FORMAT {(1X9sA291X9sA69A1s6XsA3931XsA6s1Xs4Als14XsAbs16XsA1)
FOF=FALSF,

GATA (569579581 9J

REWIND 5

J=2

GRAT® 51

RFWIND 6

J=3

GATA 52

RFWIND 15

J=1

GOT® 50

D@ 59 M=]1,NES

IF (KSTAT=N®STAT(M))59,60,459

CANTINUF

JETC=KSTC

IF (K)61462461

NG 63 JK=1,K

IF (JSTAT(UK)I=KSTATIE3,64,463

CANT INUF

K=K+1

JK=K

JSTAT (UK )Y=KSTAT

NBIG=0

NPASS=0

N 66 N=1,900

NE 67 M=1,4

KTIM(M)=KTIM(M)/(2%%30)

CANT INUF
JTIMINI=KTIMI1)I*(10%%#3)+KTIM( 21 % (10%¥%2)4+KTIM(3)*104KTIM{4)
MINS(N)=KTIMI3)*10+KTIM(4)

JFLIN) =KF|

JCHAR [N)=KCHAR

JNAY (N)=KDAY

JDATF{N)=KDATF

GCOTO (68+69970) s J

READ (53153)KSTCoKPASS o KDAY4sKATE sKTIMeKEL » KCHAR
IF (FOF)IGARTA 71

GOTHe 72

READ (69153 )KSTCoKPASS KDAYWKDATE sKTIMyKFEL sKCHAR
1F (FOF)YGARTA 71

GATH 72

READ (15+153)KSTCoKPASSsKDAYSKDATE yKTIMyKEL »KCHAR
IF (FOF)IGATE 71

GOT® 72

FORMAT (1X9A2s7XsALls6XsA391XsA691Xs4A1914XsAbslbXsAl)
FOF=4FALNF,

GRATEH (T3474475) 4.

RFWIND 5

J=2

6RATA 69

RFWIND 6

J=3

neTA 70

RFWIND 15

J=1

GATA 68

IF (JUSTC=KSTC)YTT+76477

IF (KPASS=I1CHAR)669 78466




77 GOTO® (81982+83)9J
81 READ (54+211KSKIP
IF (EOF)IGOTO 84
GOTO® 85
82 RFAD (6+21)1KSKIP
1F (FOF)IGATO B84
GATA RS
83 RFAD (15421)KSKIP
IF (FAF)IGARTH B84
GOTO 85
84 FOF=4FALSF,
GOTO® (B6s8T79E8)sJ
86 REWIND 5
J=2
GATH 82
87 REWIND 6
J=3
GOTA 83
88 RFWINN 15
J=1
GATE 81
85 IF (KSTC-MP)179+801»79
66 CONTINUF
NPASS=900
N=900
79 GOTO (89490s91)J
89 RFAD (5492)KSTC
IF (E®F)IGATR 93
GATH 78
90 RFAD (6992)KSTC
IF (FAFIGRTA® 93
GOT® 78
91 RFAD (15492)1KSTC
IF (FRE)YAATH 93
GATR 78
92 FORMAT (1XsA2)
93 FOF=4FALSF,
GATO (944995996)¢J
94 REWIND 5
J=2
GOTA 90
95 RFWIND 6
J=3
GOTH 91
96 RFWIND 15
J=1
G@T» 89
78 IF (NBIG)197+38+97
98 JFLM=0
97 NE 99 M=1,N
JELM=MAXO (JFLIM) s JELM)
99 CONTINUF
1F (JFLM-JUPSI1100,+1015101
101 IN=1
MX=1
I1X=1
J630=2
Jé24=2
J612=2
J632=2



20

645
601
103
625
622
623

624
2R
A27

611
603
607

606
604

630

6N5

612
h26
£29

107
s09

13

631

608
h34

J130=2

J121=2

J132=7

J133=2

IF (NRIGYIND24+64541N2

IF (M=1)6N1sA344401

IN=TN+1

IF (JUDATF(IN)I=JDATE(X))1264525,106
IF (MINS(MX)=2770259)51146224+611
IF (JTIMUINYI=JTIMIMX)=D07041)1603960496273
NTIMOTX)y=JTIM(MX)
NFLEIX)=JFL{MX)
NCHAR( I X)y=JCHAR{MX)

NDAY (TX)=JDAY (MX)
NDATF(IX)=UDATF (Mx)

IF (IX=910)A2446124613

IF (JFLAYX)=JFLM)627+6284+628
JELIMX) =JF L ( IN)

IX=1X+1

JTIMIMX)y=JT IM(MX)+07004]
MINS(MX)y=n

IF (IUDATF L INI=UDATELIMX))160546119605
IF (JTIMUIN)-JTIMIMX)=309001)160346044+605
IF (JFLUINI=JFLMYE0N6460T9627
JELIMX)=JFL(IN)

JCHAR (MX)=JCHAR(IN)

IF (IN=-N)601,60849601
NTIMEIXY=JTIMIMX)
NFLOIX)=JFL (X))
NCHAR( IX )= JCHAR (MX)

NDAY (1X)y=UDAY {MX)
NDATFLIX)=UDATF (MY)

Mx=1N

IF (IX=999)163046NF9609

IX=1X+1

IF (IN=N)6721,46C8+611
NTIMOTX)y=JTIM(MX)
NFLOIX)Y=JFL(MX)

NCHAR{ IX)=JCHAPR (MX)

NDAY (T X)y=JnAY (M)
NDATF(IX)=JUDATF (MX)

IF (I¥Y=9N91612+631+5621

IF (JFL{MX)=JFLM) 62746269626
JFLIMX)=JFL(TN)

IX=1X+1
JTIMIMX) =T IM(MX)+0C0001

MINS (MX)=MINS(MX)+00C0021

IF (UDATF(IN)=UDATF(MX) 110746254107
IF (MINS{MX)=70N0591605,106,41706
J&63n=0

GOTH 108

Jh24=0

AATR 1ne

J612=0

GATA 108

IF (NPASSYI64N 463449640
NTIMEIX ) =JT IM(MX)
NFLEIXY=JUFL (X))
NCHAR(IX)= JCHAR (MX)

NNDAY (L IX)= DAY (MX)




640

106
110
111

632
113
112

633

102
115
117
120

121
124
123

116
118
127

126

129
301

128

NDATF{1X)=JDATF (MX)

GOTA 108

NJTIM=JTIM(MX)

NJFL=JFL (MX)

NJCHAR=JCHAR (MX)

NJDAY=JDAY (MX)

NJDATF=JDATF (MX)

NMTNE=MINS (MX)

IX=1x-1

GOTOG 108

IF (JTIM(MX)=902359)110,111,111
IF (MINS(MX)=002059)605+623,605
NTIMOIX)=JTIM(MX)
NFL{IX)=JFL(MX)
NCHAR(IX)=JCHAPR (MX)

NDAY (IX)=JDAY (MX)
NDATFLIX)=JDATF (MX)

IF (1X=-900)632+6334633

IF (JEL(MX)=JFLM)I112+s113+113
JEL{MX)=JFL(IN)

IX=1X4+1

JTIM(MX ) =0

MINS{MX)=0

JDAY (MX1=JDAY(IN)
JDATF(MX)=JDATF(IN)

GOTH 611

1632=0

GOTH 108

IF (JUDATF{IN)=NJDATE)1149115+114
IF (NMINS=00CN59)1164,117,116

IF (JTIM(IN)=NJTIM=000GC41)11851195120
NTIM{IX)=NJTIM

NFLLIX)=NJFL

NCHAR( 1X} =NJCHAR

NDAY (I1X)=NJDAY
NPDATF(I1X)=NJDATE

IF (IX=9001121,1272,122

IF (NJFL=JFLM)123,1245124
NJFL=JFL(IN)

IX=1Xx+1

NJTIM=NJT IM+000041

NMINS=0

IF (JDATF{IN)=NJUDATE)12551165125
IF (JTIM{INI-NJTIM=-000G001)1185119,125
IF (JFL{IN)=JFLM)12651275127
NJFL=JFL(IN)

NJCHAR = JCHAR [ TN)

IF (IN~N)128+1295128

1F (NPASS)19643015196
NTIMOTX)=NJTIM

NFL{IX)=NJFL

NCHAR(1X)=NJCHAR

NDAY (TX)=NJIDAY
NDATF ( 1X)=NJDATE

GOTE 108

IN=IN+1

GRTA 102

NTIMOTX)=NJTIM

NFLOTIX)=NJFL

NCHAR( 1X)=NJCHAR
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22

130

125

132
115
134

136
131

122

133

114
117
138

139
142
141

140
108

169
171
172

168
174

173
170
175
167

177
178
180
182

NNAY (1X)=NJDAY
NDATF({I1X)=NJDATF

MX=1N

TF (IX=900)130+131+131
IX=1X+1

IF (IN-N)601,608+601
NTIM{IX)y=NJTIM

NFLIIX)Y=NJFL
NCHAR(IX)=NJCHAR
NDAY ( IX)=NJDAY
NDATF(IX)=NJUNATF

IF (IX=9090)1132+133,132

IF (NJFL=-UJUFLM)134+135,135
NJFL=JFL(TIN)

IX=1X+1

NJITIM=NJT IM+ONNNN]
NMINS=NMINS4+0NNNN1

IF (UDATF(IN)=NJUDATE)}1369115s136
IF (NMINS-00C059)12591144114
J130=0

GATE 108

J121=0

GRATA 1n8

J132=0

GATE 108

IF (NJTIM=002359)127+138,138
IF (NMINS=000N59)11254127,5125
NTIMITIX)=NJTIM

NFLIIX)Y=NJFL
NCHAR (I X)=NJCHAR
NDAY({IX)=NJIDAY
NDATF(IX)=NJUPATE

IF (IX=9C00)129,140+140

IF (INJFL=-JFLM) 14191424142
NJFL=JUFL(IN)

IX=1X+1

NJTIM=D

NMINS=N

NJUDAY=DAV (IN}
NJNDATF=JNATF(IN)

GATA 116

J139=0

NE 167 M=1,1x

IF (NFLIM)=UFLM)168+169+169
IF (NCHAR(M)~ICHAR)17Cs17141790

WRITE (165172 INDATE (M) oNTIM(M)9JKs 1 sNDAY (M) 4NEL (M) 9NCHAR (M)
FORMAT (2HCCs1XsA691Xs1491XsI391XsI1351XsA3432XsA1sA1)

6ATR 167
TF (NCHAR(M)~ICHAR)173,174,173

NFL (M) =NCHAR (M)
6ATR 179

NFL (M) =7

WRITE (169175)NDATE(M)sNTIM(M)sJKs T sNDAY (M) s NEL (M)
FORMAT (2HCCs1XsA631XsI14s1XsI391XsI391XsA342XyAlslH

CAONTINUF

IF (IX=9C2)176s177»176
IF (J630)178,179,178
IF {J624)18C»181,180
IF (JA121182,183,+182
IF (J63211844185,184




184 TIF (J130)18B6+187,186
186 IF (J12111885189,188
188 IF (J122)19041915190
190 TIF (J139)17691939176
179 J630=2

1X=0

GOT® 630
181 J624=2

IX=0

GOT® 624
183 J612=72

1X=0

GATA &12
185 J632=?

I1X=0

GRTA 632
187 J130=2

I1X=0

GOT® 130
189 Ji21=2

1X=0

GRT® 121
191 J132=2

IX=0

GATE 132
193 J139=2

IX=0

GOT® 139
176 IF (NPASS)194,5100,.194
194 NBIG=4

GOTO® 196
100 IF {JSTC-KSTC)197+644197
197 PRINT 1999 JKesJSTAT(UK)s19Zs IDENT
199 FORMAT (7X91333XsA698Xs1393XsAls3XsA5)
223 1F (KSTC=FN)464+227946

&0 JSTC=KSTC

218 GATO (20052014202 9J
200 RFAD (5492)KSTC

IF (EOF)IGRT® 204

IF (JUSTC-KSTC)205+2004205%
201 RFAD (6+92)KSTC

IF (EQF)IGRT® 204

IF (JUSTC~KSTC12055201+205
202 RFAD (15492)KSTC

IF (FOFIGOTO 204

IF (JSTC=XS5TC)120542024205
204 FAF=FALSF,

GOTO (2064,2074208)+J
206 PFWIND 5§

J=2

GATHA 201
207 RFWIND 6

J=3

GOT® 202
208 RFWIND 15

J=1

GOTH® 200
205 GOTA® (20942104211 ) 9
2N9 RFAD (5421)KSKIP

IF (FOFIGARTE® 212

GOTe 213



210 RFAD (6421)FC°KIP
1IF (FOF)IGATA 212
GOTO 213
211 READ (15421)KSKIP
IF (FOF)IGATA 2172
GOT® 213
212 FOF=4FALSF,
GOTA (2144215421619 J
214 RFWIND §
J=2
GRT® 210
21% RPFWIND 6
J=3
6eTa 211
716 RFWIND 15
J=1
GATH 209
213 IF (KSTC-0MP)217+218,217
217 GOTA (2194220522119 J
219 RFAD (5492)KSTC
IF (FAFYGATA 222
nATA 2213
220 RFAD (6+92)KSTC
IF (FOF)IGART® 222
GRATA 223
221 RFAD (15492)KSTC
IF (FRF)IGETE 222
GATA 223
222 FAF=4FALCF,
GOTE (224 422%+226)9J
224 RFWIND §
J=?
GATR™ 220
725 RFWIND &
J=2
GRTe 221
226 RFWINND 18
J=1
GOT® 219
227 GRTE (228422992300 +J
228 RFWIND S
J=2
GRTE &4
27?9 RFWIND 6
J=3
GRT® 4
220 RFWIND 15
J=1
4 CONTINUF
PRINT 231
231 FORMAT (1HOs1OJHEND @F PUN)
FND FILF 16
23?2 STap
FND
$TRMAP UIN16
FNTRY e!'N16,
«''N16e P7F UNIT16
UNIT16 FILE 2BI2)sREANDYR INOUT s RLK=22 ¢y MULTIREEL sBCD oHOLD o NEGLIST
FAND




T {RLDP FRWA
(RELACATARBLF BINARY DECK FGR SUBRRUTINE FRW3)

SIRLDR FRWD
(PFLECATABLF ZINARY DECK FER SU3RATINF FRWD)

$1RLNe FaL]
(RELYCATARLF RINAPY NECK FER SURRTUTINE FSLI)

TIRLND FYFM
(RFLBCATARLF RINARY DFCK FAR SURRBUTINF FXFV)

TIRLDP NRSYS
(RFLECATABLF BINARY DECK FER SURRGBUTINE N&SYS)

%18 ND Arcye
(RFLOCATARBLF BINARY DECK F®R SUBRIZUTINE G&S

)
-~
w

(FND=RE=FILF 7ADPD)
(NATA FARPC)
(rﬂﬁ—ﬁtr_flLC f[\’)r))

TEmrve
(FNND=RF—FJLF CAPD)

THPPRAGPAM 2

fIRaYe

110 PAoT WNPNS21As Y4189
TOF| FACF eyepp
TPFLEACFE YT
$PFILEATF fYeNTY
TOFLFACF <YSUT3
TRELFEATF TYSUTY
TATTACH oNA

A" SYSINI
TEYFriTE L

GPTIGNGMAP s HISTARY s CARDG s TAPES S HOCKPT
CHANNFL s INPUT /7 9 MERGF/ (A o1
FILF s INPUT/19RFELS/19MODF/DeENSITY/HeBLOCKSIZE/S
FILF 9@UTPUT o250 /e DFNSTITY/HyBLACKSIZF/S
RFCSRO G TYPF/F S LENGTH/SsFIFLN/ (3969194919391 92}
SORT s SFAUFNCF/Cy@RNDER/ 39 FIFLN/ (25496981 sFILE/L
FND

t1RYS

Q)CTOD

G

CHIPDRAARAM 3

tIneayec

$1D PN2T WHN521A, X4189

12 DEAR “RPFRAT&F, PLEFASE MBUNT THF TAPFSsAS DESIGNATED ON
2 INSTRUCTI®N CARUGON AS AND A6s MY @UTPUT UNITS ARE SHOWN
S ON THE INSTRUCTI®&N CARD ANDsWHFN NUMBER @F ©UTPUT UNITS
L3 FXCFEDS 9s THF GN-LINF PRINTFR,

25



26

S SAVF MY @UTPUT TAPFSa

e RESTART MACHINES THE MACHINE WILL READ AND REWIND A5 AND

b3 A6 SEQUENTIALLY AND CYCLICALLYSUNTIL ALL TAPES ARE READ

P AFTER A5 OR A6 IS REWWUNID¢MEUNT s IMMEDIATELY»THE NEXT TAPE
Tx AS SHOWN &N INSTRUCTIAN CARD,

SPASF

SNATF N&1065

SEXECIITFE 1eJma

%12 ep (30

C STATI®N SCHFNDULING»SUBPRIGRAM 3 BF PHASF 1

LAGICAL FAF
CAMM@N /SYSFGEF /FAF
FRF=4FALSF,
CALL SYSGR(34)
CALL SYSGm(35)
INTEGER REELSsZsDETS529DASHs TNSTAT 4 TNEATL
DATA TFNN/ZEHFND RF /4 JUWARNH /6HNC /
CDIMENSTIEN NUNMILZ2972)sNEGT{(722)sM8T(720)9J5TATI100)sMSATL(100) sNSUI(
1109 JFLIT2)
BFAN 24NMTS2 4NACY
2 FROMAT (DA2)
RFAD 33 TNSTATZTNSATLRFELS
2 FRRMAT (1213)
L=1
PR & NS=]14.TNSTAT
READ 59 JKsKSTAToNSATL s (INUMIJK T ) sN=T(I)sI=1sNSATL)
5 FARMAT (I341X4sA6s1Xs1291Xs72(124A2))
IF (UK=N-)169T746

6 PRINT 8
ROF@RMAT (1HG»118HSTOPPING-==-DATA CAPDS @F STATIANG ARE DISORDERFh
1 CLEAR MACHINE AND PLACE DATA CARDS IN C9RRECT ®RDER. RERURN PREGTA
2M4)

GRTA a

7 JSTAT(NS)=KSTAT
MSATL (NS )=NSATL
NE 10 WK=14NSATL
MAT(L)Y=NRTI(K)
L=t+1

12 CANTINUF

4 CRNTINIIF
ST ]
MUt

11 Nepi=)
MANY =0

12 MANY="ANY+2 ¥MGATL (NS )+2
IF (YANY=126)13+s14415

13 IF (NG-TNCETAT)16914y16
16 MSPU=NSPU4

NS=NS+1

GATA 17
15 NSPtI=NSDI-1

NQ=NC-T

IF (NSPUI14417414
17 PRINT 18

180FARMAT (1HD,87HSTAOPPING--~=-NSPU = C , 132 CHARACTER=-WIDE PRINT-2UT
1 SHEFT IS INSUFFICIENT F@R THIS J@B.)
6RTA 9

14 NSU(NI) =Mepl
IF (NS~=TNETAT)19,27,19
19 NS=N%+]




NU=NU+1
GeT® 11
20 JUXX=NU
IF (UXX=6121422+23
23 1F (UXX=7)2242442°
25 IF (UXX=8)24426927
27T IF (UXX=0)2642R429
29 IF (UXX=1N)28430,473]
22 PRINT 32
320FORMAT (1HO67HEPERATER ACTI@GN PAUSF--—-DIAL TAPE UNIT A4 T@ A7
IRFSTART MACHINF &)
PAUSF
REWIND 7
GRTA 21
24 PRINT 33
330F@RMAT (1HC s 7CHAPERATOR ACTI®AN PAUSE--—--DIAL A4 T® A7 AND B4 TGO BY
le RFSTART MACHINE.)
PAUSF
REWIND 7
RFWIND 17
GOTA 21
26 PRINT 34
340FORMAT (1HO»8CHBPERATOR ACTION PAUSE-~---DIAL A4 T® A7s B4 T® B7 AN
1D B2 7@ B84 RESTART MACHINE.)
PAUSF

RFWIND 7
REWIND 17
RFWIND 18
GRT® 21
28 PRINT 35
350FORMAT (1HO»9CHOPERATAOR ACTION PAUSE----DIAL A4 T@ A7, B4 TO B7s B
12 T® B8 AND Bl T® B9« RESTART MACHINF)
PAUSF
REWIND 7
REWIND 17
REWIND 18
REWIND 19
GOTe 21

30 PRINT 36
360FORMAT (1HOs119HOPERATOR ACTIGN PAUSE----REPLACE REEL ON A2 WITH A

IN GUTPUT REEL. DIAL A2 TO® A8,A4 TO AT7sB4 T® B7+82 TO B8 AND Bl T€
2B9./1H0+25Xs16HRESTART MACHINE.)
PAUSF
REWIND 7
RFWIND 17
RFWIND 18
RFWIND 19
GOTe 21
g%oggéu;T3ZIH0965HST®PPING-“‘INSUFFICIENT N@e ©OF PHYSICAL TAPE UNITS
1 FOR THIS JUMB,)
GOTO 9
21 READ 3B83FDATE+FTIME»LDATEsLTIME
38 FORMAT (4A6)
PO 49 J=14JXX
GOTO (50451952953954955+56957958959)9J
50 WRITE (346C)IFDATESFTIMFLDATF sLTIME s JsJXX
GOTE® 49
51 WRITE (15960)FDATEsFTIME s LDATESLTIME s JsJXX
GOT® 49

27



28

52
53
54
55
56
57
58

59
60

49

62

64
65
66
67
68
69
70
71
72
73
74

63
Al

75
81

76

WRITE (16560)FDATESFTIME sLDATESLTIME s JsJIXX
GRT® 49

WRITE (21960 )FDATEsFTIMESLDATE sLT IME 9o JsJXX
GRTR 49

WRITF (22+6C)IFDATESFTIME L DATF 4 LT IMF s JsJXX
GRTA 49

WRITE (7 ,6C)IFDATESFTIME GL DATE SLTIME 99 IXX

GATH 49

WRITE (17+60)FDATESFTIMESLDATESLTIME s JsJXX
GATR 49

WRITE (1Be6C)IFDATESFTIMESLNDATESLTIME s JyJXX
GATO 49

WRITE (1996 )IFDATESFTIMESLDATE LT IMFE o JsJXX
AATA 40

WRITE (Bs6U)IFDATEsFTIMF sLDATF sLTIME 5 Jy XX

OF@RMAT (1H1/1HO/1HO/1HI/Z1HI/1IHY/1IHO/THA/ 1HO/1HNZ1HY/1HO s 49X 4 2 THEPE
1RATIGNAL PREDICTIENS FOR/1H 953Xs18HOTATION SCHEDULING/1HO 949X 94 HF
2ROMy 2X s A6+ 1XsA6/1H s51Xs2HTO® 92X sA6s1XsA6/1HN 56X s SHIPART 31Xy 1291Xs

32HOF 91X91291H)/1H1/1HUs7THIDS IDeN®e SATELLITE START-DATE

4T-TIME STOP-DATE STOP-TIME MINGELe/lH s24Xs50HY M D
5 AL H M & DFGe)

CANTINUF

JRF=1

JJ2=1

NG 61 JT=1,TNSATL

READ 62929 IDFNTsJSATLINO®S s JSDAT o JSTIMeUXDAT s UXTIMyJPS]
FORMAT (A1 91XsAS531XsA6sALs1XsAbs1X9Abs1XsAEs1XsAL1XsA5)

NE 63 J=14JXX

GOTO (64965966967 9684698709718 72s73)9J

WRITF (3474124 IDENT o JSATL oNGS o JSNAT 9 JSTIMaUXDAT 3 JXTIMUPST
GATAH &3

WRITE (1567412 IDENT o JSATLINGS s JSDAT s USTIMeUXNDAT 3 IXTIM,JPSI
GATA 613

WRITE (1674129 IDENT»JSATLINGS s JSDAT o JSTIMyIXDAT s JXTIMyJPSI
GRTA 63

WRITE (21974)ZyIDENT o JSATLING S 9 JSDAT S JSTIMeUXDAT 9 JIXTIMeJPSI
GATR 63

WRITE (22974129 INENToJSATLANGL s JSDAT s JSTIMaUXDAT 4 JXTIMyJPST
GATA 63

WRITE (797412 9 IDENT s JSATLINOSsJSDAT s JSTIMeUXDAT 9 IXTIMeUPSI
GAOTA 63

WRITE (17974129 IDENTsJSATLINOS 9 JSDAT s JSTIMUXDAT 9 JIXTIMLJPSI
GOTR 613

WRITE (189 74)Z s IDENTsJEATLING S s JSDAT W ISTIMyUXDAT 9 IXTIMyJPS]
GRT® 63

WRITE (19474123 [DENTJSATLIN®SyISDATISTIMyUXDAT 9 IXT IMyJPS]
GATH 63

WRITE (Bs74)1Z9IDENT s JSATL sN@SsJSDAT s JSTIMyUXDAT s IXTIMeUPS]
FORMAT (1H »Als4X9A593XsA69A4s1XsA6+s6XsA696XsA695XsA695XsA5)
CONTINUF

CONT INUF

NU=1

NS=z0

L=0

K=0

NX=1

NS=NS+1

JT=1

LsL+1]

KzK+1

STAR
H M S



77

78
70

80
82

83
84

25
101

R7

88

89

91

92

93

94

9%

96

37
108

26

119

NET(L)=MAT (V)

IF (JT=MSATLINSY)YTT 978577

JT=JT+1

GATH 76

1F (NX=N"IJ(NU)Y)IT9sBNs 79

NX=NX+1

L=L+1

NAT(L)Y=NOTS?

GAT® /1

IF (NU-JUXX)82+834+82

MU =NU+T

GRT® 75

DEAD (5284 KWORL G FDATE s ¥ TIMe JKs [ 9 KDAY SKFL

FRORMAT (A2 91XsIEs1XsA4e1Xs 391X 131X [342XeA2)

IF (VYRAPD=JWERH)R3 485,07

JNDATF=VDATF

LxX¥=n

LSU=0

NX=0

NG 86 J=1sJXX

MXX=NSU(J)

LSU=LSU+MX X

NE BT MN=] 4M¥YX

NX=NX+]1

LXX=LXX4+MTATL(NX)

CANT INUF

LXX=LXX+MXX -]

GAT® (B8489997991992973924995996997)J

WRITE (3498)KDATEsKDAY ¢ (JSTATINS) 9 NE=T 9L SU) o INGT(L)sL=19LXX)
nATA 108

WRITE {15999 )1KDATE sKDAY 3 {JSTATINS ) 9yNS=N1oLSU) o (NGT(LYsL=N2sLXX)
GRTH 1"\R

WRITE (16910u)KDATEsKDAY s (JUSTATINS) oNE=N1 L SUY o INOT(L) sL=NZsL XX}
GRTR 118

WRITE (219101)KDATEsKDAY s (JSTATINS) sNS=N1sLSU) o (NOT (L) sL=N2yLXX)
GATH 1178

WRITF (229102 )KDATEsKDAY s {USTATINS) oNS=N1sLSU) o (NET{L)sL=N24LXX)
GAT™ 108

WRITFE (79103)KNDATEsKDAY s (JSTATINS) sNS=N1,LSU) s INGT(L)sL=N2sLXX)
GaTA 108

WRITE (179104)KNDATESKDAY s (JSTATINS) sNS=N1 9L SU) o (INOTIL)sL=NZH3LXX)
GRTA 108

WRITF (189125 )KDATEsKDAY s {JSTATINS) sNS=NTsLSU) s (NST(L)9L=N24LXX)
GAaT® 10R

WRITE (199 106)KDATEsKDAY s {JSTATING) oNS=N1oLSU) » (NOT(L) s L=N2sLXX)
GRATe 1ng

WRITE (85107 I1KDATEsKDAY s (JSTATINS ) s NE=NLyLSU) s (NOT(L)sL=N2sLXX)
N1=LSU+1

N2=LXX+1

CANT IMIF

Jer1p=1

JT M=K T ™

MJK:]

NX =1

J=1

N=1

NS=1

Vo= Jx

M=1

IF (MUK=¥)11241134112
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30

114

115

121
122
123
124
125
126

127
128

129

113
130
132

131
133
134

125

136
137
139

141

NEATL=MSATL(NX)

N 114 M=) 4NSATL

JFLIN)=DAH

N=N+1

CANT INUF

NX=NX+1

IF (NS-NSU(J))111551164115

NS=NS+1

JFLIN)=DOTS2

N=N+1

GOTe® 129

N=N-1

GOTO® (117+11851199120912191229123912491255126)J
WRITE (34127)1JTIMe (JFLIIN)»IN=1sN)

GATA 128

WRITF (154127)JTIMs (JEL(IN) s IN=14N)
GATA 128

WRITE (16+127)JTIMe (JELIIN) 9IN=1sN)
GOTA 128

WRITE (2145127)JTIMs(JEL(IN) oIN=1,4N)
GATA® 128

WRITE (22+127)JTIMs (JELIIN)YsIN=1sN)
GATA 128

WRITE (74127)JTIMy (JFLIINYsIN=1,N)
GOTO 128

WRITE (174127)JTIMe(JFELIINYsIN=1,4N)
GOTO 128

WRITE (184127)JTIMs(JFLIIN)»IN=1yN)
GATA 128

WRITE (199127)1JTIMs(JELIIN)»IN=1,N)
GATe® 128

WRITE (85127)JTIMs (JELCIN)sIN=14N)
FORMAT (1H +A4+3Xs72A2)

J=J+1

N=1

NS=1

MUK =MJK+]

M=

GOTH 111

IF (NUMIXyM)~-1)11305131,513N
JFL(N)=NASH

M=M4+1

N=N+1

GMTO 113

JFEL(N)Y=KFL

GRTE (134,4135)9JJ2

READ (55136)KDATESKTIMy K s I sKDAY S KEL
IF (FRFE)GATH 137

GATH 11318

RFEAD (€9136)KNATE 9K TIMyJK o1 9KDAY $KFL
IF (FAF)GATH® 1137

GRTE 112r

FARMAT (23X sI16s1XsA4s1XsI3s1XsI1%s1Xs1792X9A0)
F@F=0FALSF0

IF (JRF=-RFFLS)I139+14D+139

JRF=JRF+]

GBTY (1414142)9JJ2

REWIND 5

JJ2=2
GRTR 1125




142 RFWIND 4
JJ2=1
GRT® 134
140 JRF=IFND
GOTE® (143,144),,JJ2
143 RFWIND 5
GOTE® 145
144 REWIND 6
GPOTH 145
138 IF (JUDATF=-KDATF)14591469145
146 IF (JUTIM=KTIM)145+1479145
147 IF (K=UK)148,4149,148
149 IF (NUM{K,M)=-111325133,15"
150 PRINT 18581
151 F®$MAT (1HC s 36HSTEPPING-—--SBRT FRRER &N INPUT TAPE)
GAT2 9
148 1F (M=MSATL(NX))152+153,152
152 M=M4+1]
N=N+1
JFLIN)Y=DASH
GRTE 148
153 NX=NX+1
IF (INS=NSU(J)1154+1559154
184 N=N4+1
NS=NS+1
JFLIN)=hRTS?
156 N=N+1
MK =M JK+1
GRTE 1110
155 GOTO (15741589159916001619169163416451659166)9J
187 WRITF (35127)JTIMe(JUFLIIN)YSIN=1sN)
GETO® 167
158 WRITFE (1541271 JTIMe(JEL(IN)SIN=1sN)
GRT® 167
159 WRITF (16¢127)YJTIMe(JELIIN)9IN=14N)
GATA 167
160 WRITF (214127)JTIMe(JFLIINYSIN=1sN)
6RTA 167
161 WRITFE {224127)JTIMe(UFLIIN) o IN=1sN)
GOTR 167
162 WRITE (T7912T)YJTIMe (JFLUINYSIN=1N)
GeT® 167
163 WRITFE (174127)JTIMe(JEL{IN)YSIN=1sN)
GRT® 167
164 WRITE (189127)JTIMe(JELIIN)oIN=1sN)
GRTA 167
165 WRITF (194127)JTIMe (JELIIN)9IN=1sN)
GRTE 167
166 WRITF (849127)JTIMe (JELLIN) s IN=1sN)
167 J=J+1
MUK =MJX+1
GATA 168
145 IF (M=-MSATLI(NX))1699170,169
169 M=M4]
N=N+1
JFL(N) =DASH
GOT® 145
170 NX=NX+1
IF (NS=-NSU(JY)171+172+171
171 N=N+1
NS=NS+1



JFLIN)Y=PATS?
M=0
GOT® 169
172 GOTO (1739174917591 7691779178917941805181+182)+J
173 WARITE (24127)YJTIMy(JELIIN) s IN=1sN)
GOHTE 183
174 WRITE (159127)JTIMs (JEL(IN) 9 IN=1sN)
GOT® 182
175 WRITE (169127)JTIMs (JUEL{IN)sIN=1sN)
GOTO 183
176 WRITE (214127)JTIMe (JUFLIIN) 9 IN=14N)
GAT® 183
177 WRITFE (2291273 JTIMe(JELIINYsIN=1sN)
GE&TA 182
178 WRITE (7+127)JTIMe(JEL{IN)sIN=1sN)
GOTE 183
179 WRITE (174127)JTIMe (JEL(IN)YsIN=1sN)
GeT® 183
180 WRITFE (1849127)JTIMy(JELIIN)sIN=1,N)
GOTE 1873
181 WRITE (199127)JTIMs(JEL{IN)sIN=1sN)
GATA 1R3
182 WRITF (Be127)JTIMe (JFLIIN)Y»IN=1sN)
183 [F (J=UXX)184,41854184
184 J=J+1
N=0
NS=1
M=0
GPTA 169
185 IF {(JURF-IFND)18649187+5186
186 IF (UDATF-KDATF)1188+189,188
188 NA 192 J=1,JXX
GOT® (1934194419591969197451989199,2004201+202) 9J
193 WRITF (32,203)
GATR 102
194 WRITF (154203)
GAT@ 1972
195 WRITF (164+203)
GRTE® 192
196 WRITF (21,203)
GAT® 192
197 WRITFE (22,203)
GETH 192
198 WRITF (745203)
GATM 192
199 WRITF (17,207)
GRTD 192
200 WRITF (18,203)
GATA 192
201 WRITF (19,203)
GAT™ 192
202 WRITE (84203)
203 FORMAT (1H 93HEND)
192 CONTINUF
GATAH 85
189 IF (JSKIP=57)1905191,4190
190 JSKIP=JSKIP+]
GATH 109
187 NG 204 J=1,4JXX
GOTO® (20542C692079208920992109211921292134214)4J




206 WRITF (34215)1JRFE
GOTG 204

206 WRITF (15,4215)JRE
GOTA 204

207 WRITFE (16+215)JRE
GATH 204

208 WRITF (214215)JRE
GATH 204

209 WRITF (224215) JRF
GATA 204

210 WRITF (7421%)JRFE
6T 204

211 WRITF (174215)J4RF
GOTA 2064

212 WRITF (1R4215)JRF
GATR 2N4

213 WRITE (194215)JRFE
GOTH 204

214 WRITE {84215)JRF

215 FORMAT (1H +3HFNN/1IH sA694H RUN)

204 CANTINUF

O/ FEARMAT
(FORMAT MUST BF UPDATFD FOR FACH RUN, SFF APPFNDIX B)

99 FARMAT
(FORMAT MUST BF UPDATED FER FACH RUN, SFF APPFNDIX B)

100 FARMAT
{F@RMAT MUST BF UPDATED FOR FACH RUN, SFE APPFNDIX 8)

101 FALPMAT
{FERMAT MUST RF UPDATFED FAR FACH RUN, SFF APPENDIX R)

102 FROMAT
(FERMAT MUST BF UPDATED FAR FACH RUN. SFF APPFNDIX 8)

103 FAPMAT
{FSRMAT MULT RF UPDATED FER EACH RUN, SEE APPENDIX B)

174 FARMAT
{FORMAT MUST RF UPDATED FOR FACH RUN. SFE APPFNDIX B)

1N8 FERMAT
(FPRMAT MUST RF UPDATED FOR FACH RUN, SFF APPFNDIX R)

1206 FRARMAT
(FORMAT MUST RAF UPDATED F@R FACH RUNs SFF APPENDIX B)

107 FARPMAT
(FERMAT MUST BF UPDATED FOR FACH RUN. SFE APPFNDIX B)

9 &TAP
FND
$TAMAP UN15
ENTRY SUN15,
o!IN16, P7F UINIT1S
UNIT15 FILE WB(1)sREADYs INOUT »BLK=22sMULT IREEL 9BCDsHOLDsNGLIST
FND
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§[AAD

.”N]é.
UNIT16

$1BMAP

olIN21,o
UNIT21

% 1AMAD

o'IN22 4
UNITZ22

S IRVMAD

«'INN7
UNITS?

FIRMAP

.‘.’N]7'
UNIT17

$IRAVADL

o!I'N1R,
UNIT18

$1OMAP

NG,
UNIT19

$[auAp

«!UNDB,
UNITO8

(N16
FNTRY
P7F
FILE
FND
UN21
ENTRY
p7F
FILE
FND
1IN22
FNTRY
P7F
FILE
FND
UNO?
FNTRY
PZF
FILE
FND
UN17
ENTRY
PZF
FILE
4D
1IN18
FNTRY
DZF
FILE
FND
UN19
FNTRY
prE
FILE
FND
1NN8
ENTRY
PZF
FILE
FND

sUN16,
UNIT16

2B(2) sREADY s INQUT 9BLK=22 9MULT IREEL 93CLyHELD sNGLIST

oUN21e
UNIT21

sC{1)sREADY s INOUT $BLK=22 yMULTIREEL yBCDsHOLD s NOLIST

sUN22,
UNIT22

sC12)sREADY s INQUT yBLK=22 ¢yMULTIREEL sBCDsHULD 9 NEGLIST

«UUNO7 o
UNITO7

sA(3) sREADY s INOUT 9BLK=22 yMULTIREEL 9BCsHOLD »in0L IST

+UN17,
UNIT17

sB(3)sREADY s INGUT 9BLK=22 yMULTIREELsBCD9yHOLD 9 NOL ST

«UN18,
UNIT18

2B(4) s READY » INQUT 9BLK=22 ¢yMULTIREEL s BCO9yHOLD s NOL ST

WUN19,
UNTITYQ

2B(5)yREADY s INOUT sBLK=22 sMULTIREEL sBCD 9 HOLD 9 NOLIST

«JNOB .
UNITOB8

sA(4)sREADY s INOUT 9BLK=22 yMULTIREEL sBCD o HELD s N&LIST

$IRLNR FRWR
(RFLECATARLF

STRLDR FRWN
(RFLACATABLF

$IRLNR FeLI
(RELGCATABLE

$IBLDR FXFM
(RELOCATABLE

$18LNHR NAOSYS
(RELOCATABLF

$IRLNP GASVS
(RELOCATABLF

(FND=AF=F[LF
SEMSYS
(FND=RF~F[LF

SINARY

BINARY

B INARY

BINARY

BINARY

BINARY
camn)

CARND)

DECK

NECK

F@ER

FOR

FGER

FOR

SURRGOUTINF

SURRMGUTINE

SUBRGUTINE

SUBROUTINE

SURREJTINE

SURRBUTINF

FRWS)

FRWD)

FSLI

FXEM)

NOSYS)

GESYS)




Appendix B

Formulated Formats of Subprogram 3
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FORMULATED FORMATS OF SUBPROGRAM 3

9BOFORMAT (1H1sT7Xs1692X»13/1H s4HTIME»3XsA6s (2¥MSATLIL)=4)XsA6 (2¥MSA
1TL(2)-4)X9Abs~——==== sA6s (2¥MSATLINSU(1))1=4)1XsA6/1H »3HH M,y 4X,T2A2)

990FORMAT (1H1sTX»1652Xs13/1H S4HTIME3XsAbs (2¥MSATL(NSUIL)+1}-4)XsAb
15 (2*MSATLINSU(1)+2)=4)XsAbs———===3A6s (2¥MSATL(NSU(2))~4)XsA6/1H »3
2HH My4XT2A2)

1000FORMAT (1H197Xs[692Xs13/1H s 4HTIME 33X s A6y [2*MSATLINSU(2)41)-4)XsA6
19 (2%MSATLINSU(2)42)-4)XsAby—~—~—~ s A6y (2*¥MSATLINSU(3))~4)XsA6/1H 43
2HH My 54X T2A2)

1010FORMAT (1H197Xs1692%Xs13/1H s 4HTIMF 33X s A6 s (2*¥MSATL(NSU(3141)-4)X A6
1y (2*MSATLINSU(3)42)1-4)XsAby—~——== sA6 s (2XMSATLINSU(G) ) =4 )XsA6/1H 43
2HH MydXsT72A2)

1020FORMAT (1H1s7Xs1692X»13/1H o GHTIME 33X s A6 s (2XMSATL INSU(4)+1)=4)XsAb
1o (2*¥MSATLINSU(4)Y+2) -4 ) X9Ab 9~~~ s A6 (Z*MSATLINSULIB))I-4)IX9AB/1H 93
2HH Myt X4T72A2)

1030FORMAT (1H197Xs1692Xs13/1H s 4HTIME 33X s Ab s L2#MSATLINSUISI+1) =6 )X A6
19 (2%¥MSATLINSU(5)42)-4) X sAby~="~—~ s A6y (2XVSATLINSULH))=4)XsA6/1H 3
PHH Myn X9 T72A2)

104CFORMAT (1H1s7X91692Xs13/71H S GHTIME 33X s Ab s [ 2XMBATLINSUIGE)+1)-4)XsAb
1v(2*MSATL(N5U(6)+2)‘4)X0A6"““‘9A69(Z*MSATL(NSU(7))_Q)X’AG/IH 3
2HH Me4Xs72A2)

1050FORMAT (1H197Xs1692X913/1H s GHTIME 33X 9 A6y [ 2*¥VSATLINSULT) +1)=4)XsA6
19 (2%MSATLINSULT Y4216 )XsAb -~~~ 2 AG (2#MSATLINSUIB) ) =4I Xs A6/ 1H 93
2HH My Xy72A2)

1060FORMAT (1H1s7Xs16e2Xe13/1H 2 4HT IME 93X s Ab s (2*MSATLINGUIB)I+1)—4) XsAb
19(2*MSATL(NSU(8)+2)‘4)X9A69"‘"“oA6o(Z’MSATL(NSU(9))‘h)XoAé/lH »3
PHH Mo4X s TPA2)

1070FERMAT (1H1+7Xs1692Xs13/1H sGHT IME 33X oAb (2*MSATLINSU(9)+1) =4)XsAb

11(Z*MQATL(NSU(9)+2)’4)X0A69‘——‘_"A6’(Z*MSATL(NSU(10))‘4)X9A6/1H ’
?23HH My 4XeT72A2)
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